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National Academy of Sciences (2014)

“Overall, the committee finds that substantial improvements in
the IRIS process have been made, and it is clear that EPA
has embraced and is acting on the recommendations in the
NRC formaldehyde report. The NRC formaldehyde committee
recognized that its suggested changes would take several
years and an extensive effort by EPA staff to implement.
Substantial progress, however, has been made in a short
time, and the present committee’s recommendations should
be seen as building on the progress that EPA has already
made.” [p.9]

... the IRIS program has moved forward steadily in planning
for and implementing changes in _each element of the
assessment process. The committee is confident that there is
an institutional commitment to completing the revisions of the
process ... Overall the committee expects that EPA will
complete its planned revisions in a timely way and that the
revisions will transform the IRIS Program.” [p.135]




Appropriations Language

Report 114-281 Committee on Appropriations (June 16, 2016)
$.3068 - Department of the Interior, Environment, and Related Agencies Appropriations Act, 2017

https://www.congress.gov/114/crpt/srpt281/CRPT-114srpt281.pdf

IRIS (p. 63)

v’ EPA to convene an interagency working group of relevant executive branch stakeholders
and co-chaired with OIRA

v Review compliance with NAS recommendations (2014)

o Transition from single point estimates of hazard and exposure to distribution of
estimated hazards, exposures, and risks, including central tendency values

o Processes for evaluating study quality, relevance and risk of bias

o Use of transparent and reproducible weight-of-evidence process

o Selection of an adverse outcome

o Use of default linear low-dose extrapolation and other default modeling approaches

o Timetable for EPA’s full implementation of NAS recommendations for all IRIS
assessments

o Report within 180 days




The IRIS Interagency Workgroup (IWG)

IWG was convened in August 2017
Co-chaired by EPA/ORD and OMB/OIRA - Richard Yamada overseeing.

— Membership from across the federal family
Has met twice and has a third meeting scheduled for the 25" of September.

A brief Report to Congress (on the order of 2-3 pages) will be drafted, where we will
summarize the meetings and actions, and plans moving forward.

In addition, NCEA has requested the National Academies to hold a public meeting to
evaluate IRIS’s progress and to issue a consensus report within 6 months of that
meeting. That report will also inform the IWG.




Broader Engagement

- SAB

— SAB Briefing, August 30, 2017

SAB letter to the Administrator about IRIS:
https:/lyosemite.epa.qov/sab/sabproduct.nsf/0/A9ASACCE42B6AAOES8525818E004CC597/$F

ile/EPA-SAB-17-008.pdf

» “The SAB has observed significant enhancements in the IRIS program over the past few years,
with impactful changes over the past year, and marked progress over the past six months. “

» “The changes are so extensive and positive that they constitute a virtual reinvention of IRIS. *

» “The SAB notes that no other federal entity performs the IRIS functions, and that IRIS helps ensure
consistency in chemical assessments within the Agency and across the federal government. ©

— SAB Chemical Assessment Advisory Committee (SAB-CAAC) briefing scheduled
for September 27-28, 2017
« Congressional hearing
« NAS
— Agreement in place to peer review formaldehyde (Congressional requirement)
— (possibly) arsenic
« Stakeholder outreach

— Systematic review communities
— Requests for correction




IRIS Multi-Year Agenda

Manganese
Mercury/methylmercury

Nitrate/nitrite
Perfluoroalkyl compounds

foeach Vanadium and compounds
assessn ient by science Acetaldehyde

Ammonia (oral)
Cadmium and compounds
RI: Uranium
resources . on the Di-(2-ethylhexyl) phthalate
Dichlorobenzene isomers

-valuate annually for
continued relevance Methyl t-butyl ether (MTBE)

Nickel and compounds

Styrene




How is IRIS Focusing?

Increase transparency and full implementation of systematic review

— implement using approaches that foster consistency across the IRIS program; many
active and all new starts address ALL SR-related recommendations of 2014 NRC
report

Modernize the IRIS Program

— through automation and machine learning to expedite systematic review,
incorporation of emerging data types

Modularize product lines

— implement a portfolio of chemical evaluation products that optimize the application of
the best available science and technology. These products will allow IRIS to remain
flexible and responsive to clients within the EPA as well the diverse collection of
stakeholders beyond EPA, including states, tribal nations, and other federal
agencies.

Enhance accessibility

— provide outreach and training to make systematic review practices ubiquitous and
more accessible; enhance data sharing through publicly available software platforms
for assessments developed by EPA, other federal and state agencies, industry,
academia and other third-parties. 7




Other mprovements

Next Generation IRIS

* [RIS in the 21st Century — implement recommendations of the
NAS 2017 report, Using 21st Century Science to Improve Risk-
Related Evaluations;

Collaborate with EPA’s National Center for Computational
Toxicology (NCCT) to build expert-judgement case studies that
inform assessment development and fill gaps in assessments,
especially for data poor chemicals; inform where resources
should be strategically invested to generate additional data.

Improved Management Practices

« Create efficiencies — engage other agencies to share common
practices, data, and tools, and more efficiently leverage
resources across the federal government.

Improve timeliness and responsiveness — deploy program and
project management tools to more effectively and efficiently
utilize human resources to ensure timely delivery of products.
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Systematic Review
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A structured and documented process
for transparent literature review'?

“... Systematic review is a scientific investigation that
focuses on a specific question and uses explicit, pre-
specified scientific methods to identify, select, assess,
and summarize the findings of similar but separate
studies. The goal of systematic review methods is to
ensure that the review is complete, unbiased,
reproducible, and transparent”

! Procedures for Chemical Risk Evaluation Under the Amended Toxic Substances Control Act. EPA-
HQ-OPPT-2016-0654. https://www.epa.gov/sites/production/files/2017-
06/documents/prepubcopy tsca riskeval final rule 2017-06-22.pdf

2 Institute of Medicine. Finding What works in Health Care: Standards for Systematic Reviews.
p.13-34. The National Academies Press. Washington, D.C. 2011




NAS (2017): Reflections and Lessons
Learned from the Systematic Review

“....one disadvantage in conducting a systematic review is that it
can be time and resource intensive, particularly for individuals
that have not previously conducted a systematic review.”
[p.157]

“The committee discussed at length whether it could provide
EPA with advice about when a systematic review should be
performed but decided it could not be more specific because
that decision will depend on the availability of data and
resources, the anticipated actions, the time frame for decision
making, and other factors.” [p.157]

“The committee also recognized that it might be advantageous
for EPA to build on existing systematic reviews that are
published in the peer-reviewed literature.” [p.157]

“The committee recognizes that the methods and role of
systematic review and meta- analysis in toxicology are
evolving rapidly and EPA will need to stay abreast of these
developments, strive for transparency, and use appropriate
methods to address its questions.” [p.157]

10



Making Systematic Review Pragmatic
.. and Feasible For IRIS

Standard operating procedures (IRIS Handbook) and chemical-specific
protocols

Use of specialized software applications and automation

Targeted focus, especially for evidence-rich topics

— Make better use of well-conducted existing assessments as starting point
Multiple assessment products (“modularity”)

Solicit early feedback during scoping and problem formulation via
assessment plans

— Summary of scoping and initial problem formulation conclusions,
objectives and specific aims of the assessment, draft PECO (Population,
Exposure, Comparators, and Outcomes) framework that outlines the
evidence considered most pertinent to the assessment, and identification
of key areas of scientific complexity

Utilize iterative protocols to ensure focus on best-available and most-
informative evidence as the assessment progresses

11




Protocol: Literature Searching and
Screening

: 4. LITERATURE SEARCH AND SCREENING
+ STRATEGIES

4.1. USE OF EXISTING ASSESSMENTS

special topics

& Descrilve any use of sxisting assessments that serve as starting polnts for the literature
7 sesrch
8 4.2 LITERATURE SEARCH STRATEGIES 2t 4.3.UNPUBLISHED DATA
kS Literature search strategies were developed using key terms and words relater g2 TRIS woly § 5 publich ibie, prer-revieveed ind il i s ions, B "
10 statement Developmeht of the search strategy for each topic area were conducted b 23 it is possible that unpublished data directly refevant to the PECO statement may be identified
11 retevant search terims through [1) reviewing PubMed’s Medics! Subject Headings [Mi 24 during the course of the assessuent, In this case. EPA is able o obiain external peer review if the
2 relevant and sppropriste ters, 17 exteacting key terminology from relevant revigw 0 owners ofthe date are willing to have the study details and results made publicly accesaible. The
. . . . i ey review wold | s evaluation of the study siodlar tothat for peer review of 2 lournal
L3 previcusly identified primary data soudies that are knows 1o be relevans to the topic ¥ o b o dy si C ¥ y ) ! ‘“ i
— ) . L ) - . L7 publication, The EPA would identify and select two to three scientists knowledgeable in sclentific
4 awd P o ) ) ) . ] o
- 28 disriplines relevant to the topic a5 potential peer reviewers, Persons invited to serve s poer
i5 ware 4.4. SCREENING PROCESS 29 reviewsrs wonld be sereened for couflicr of interest [COI) prior 1o confirming thelr service, In mest
6 sper ) . . I G 5 —
17 tg:t & Studies that domply with the criteria specified in the FECO i? Y14 44.1. Multiple publications of the same data
H ; ; ; _ i L8
% inclusion whils those that do not meet these criteria will be excluder " o . . o )
18 datal X o i . ¥ wogg Multiple publications with overlapping dats for the same study [eg, publications reporting
L0 the exclesion criteriz noted below will be applied. However therefer . ) .
% sach N ) ) ) . 18 subzroups additions! outcbmes or exposures outside the scope of an svaluation, v longer follow-
- L1 will be reviewsd to identify PECO-relevant studies that may bave been 1w . . o - .
] 17 up) can be identified by pramining author sffiliations, study designs, cohort name enroliment
i s g e
2t Thel 12 searching. 1B eriveris sod enroliment dates, If necessary, study authors will be vontacted to clarify any
22 13 *  BRecords thar do not contain origing! dats, such a5 reviews, sditorials, 1% uncertsinty about the independence of twis or move articles. [TRIS will include all publications on the
5 . 20 srudy, select one study to use as the priovary, and ronsider the others as secondary publicativus
24 » b4 *  GStudies that have notbeen peer-reviewsd [eg. conference abstracts,) 21 with annotetion 35 belng related 1o the primary record during daze shetraction. The primary study
25 2 1B theses [digsertations, working papers from research groups or compmittess, and white
18 papersh
17 » (others decided by the assessment team]
i8
19 Studies will be seresned for inclusion using a structured form in [Hst the software

i1 artiearion aved URL o neveduret gite. s, THotiBerRR (Evidence Partnere.
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6.2. EPIDEMIOLOGY STUDY EVALUATION

Evaluation of epidemiclogy studies to ageess bias and study sensitivity will be conducted for
the following domaing: exposure measures, outcome measures, participant selection, potential

confounding, analysis, selection of reported results, and study sensitivity {Table 2}

‘Table 2. Domains of evaluation for epidemiology studies

Downain Exarmple information
Exposure Source s of euposure (consumer products. oooupstionel B industrial aoodent and st
measures sxpoiure data blieding Yo Sutcorme fevel of detail for lob Metory date, wher measure
were taker, type of bioromber 5] secay inforomtion eellabiity data from repest resn
studies, validation studies
Curcome Bauirce of outcome |effect] messure, blinding to sxposure status or level, how
mEgsures magsured/olassied, incident versus prevalent disease. avidence from validetion studi

prevalence (or distribution summary statistics for continuous measires].

Study design, where and whep was the study conducted, avid whio was inchided? Recr
process, exciusion and inclusion criteris, type of controls, toral eligible, comparizon bel
participants and nonparticipants (or folloveed and not followes), finel anzlysis eroup. €
study Inciude porential vuinereble/susteptinle groups or iestaees?

Background research op bey confolnders for specifc populations o settings particies
characteristic date. by proup, stratesy soprosch for corsideration of potentisl confour
stravigth of srsociations betwesn eiposure s potential confounder: and Betwesn o
confounders and outcome: desree of sapozure 1 the confounder in thie population.

Exten (and if applicable, treatment] of missing data for exposure, autcome, and confo
approach to modeling, classification of exposure and outcome variabies (continuoos v
rategoricsl], testing of sssumiptions, sample size for specific analyses, relevant sensitivi

analvses.
Selective Aee results precented with adequate detell Tor 3l ofthe andpoints of interest? Areres
reportiog presenved for the full sample 35 well az for specfied subsroups? Were stratified anale

muodification] motivated by & specific hypothesis?

What sxposure range Js spanped in this study? What are the szes of participants (e g,
youpg 0 vudies of pubensl developrent ? Wbt s e lererh of Tolloweup oy outen
Jong latency periods|? Chiice of referent group and the level of exposure contrast biet
Eroups (L. the exrer to which the “unexposed group” is truly unexposed, and the pn
of exposurs in the sroup desipeared a5 ecposed |

The principles and framevwork used for the evaluation of epidemislogy studies are based ¢
Cochrane Risk of Bias in Non-randomized Studies (ROBINS] of inferventions (ROBINS-1) {
il 28267 but mudified to address environmental and ocoupational exposures. The underh
philosophy of ROBINS-{ s to deseribes attributes of an “ideal” study with regpect to each o

Protocol: Study Evaluation
(Epidemiology)

Table 3. Example question specification for evaluation of domains in

epidemiology studies
Lowe guastion phe prompting follow-wup
Exposure For all: Is the degree of exposure
Dioes the exposure *  Dossthe the major sourcelsl of | misclassification likely 1o vary
rrsasure reliably varisbility in sxposure among the partcipar e by tewel?
stinguish b i i st o tof
tevels of srposure in & *  Dinesthe reflact a time i the fatior
thrve viimdow #riot, can the releti i | r s i this tiene snd | SEPOsUre mBgsUrernsnts i5
conzidersd most he tierie e i 3 randerste, is there an
relevant for & causal * s the exposure measurement fkely to be sffected by 3 vatistical approact
effect with respectto tedee of the aute o by the of the w i wariability in
the dewslnpmarnt of fi.e., reverse causality}? PRSI BRSSP
the outcome?
For case-control studies of oocupstions] gxposures: Wihere s 8 concern about the
* s exposure based on 8 © job higtory describing | P iz for bias, what is the
rasks, setting, time period, and use of specific pradicted dirsction or
digtortion of the bias on the
For bi of , gerers fati effart astinate (i thers s
* g g stenderd assay used? What gre the intrae amd § ¥ 1 infor ion]
coafficients of variation? s the sssay likely to be affected by
corggrmingtion? Are sluss lesy than the limit of detection
dealt with adequately?
s Yhet imi-period s reflectad by the biomarker? i
the hatf-iife is short, what is the correlation betwesn serish
mizgsurements of exposure?
Dutcome Far all: Is there & concern that any
Dives the outooms * i dizease ascertainment likely to be afected by b : of, |outcome misclassification is
measure reliably or g w of, fe.g., congider sooess to heslth care, |non-differentiel, differential,
distinguish the if based on seif-reparted history of disgrosis)? ar both?
presance or absence
{or degras of severity} | For case-conteol studies: What is the pradicted
of the putcome? * iz the non-diseased comparisen group (.., controls In 3 cage- | direction or di ion of the
control study] based on objective criveria vith e or no bias on the effect estimate {if

evaluation domains [2.£. exposure measurernent, outcome classificatfon, ete.). Core and prompting
anestinms are nged ta collect information te euide pvaluation of each domain, In addition, sunercted

Hkslinood of incusion of peogle with the disesze?

For rortality messuras;
* Moy well does cause of death dats refiect soourrence of the
dizease i an indhddual? How well do mortaliity dats reflect
incidence of the disesse?

For o is of di &
L. 1 is based o chirdcat criveria? If based on
saifranet of disenosic it s the walidity oF Bhiz maners?

there is enough isformation)?




Table 4. General criteria to evaluate outcomes from animal toxicology studies

Protocol: Study Evaluation (Animal)

Domain | Metric Criteria
Reporting of Keyi feart 1 ¢ for sty {zrudy would be desmed critically
i i i mot veported'y
necessary for study *  Species test srticle dest [ Domesin | Mietec Critaria
wysluation endpoints mestigeted; i O ISR 5 using o idriver e, 55
tmportant n::afmatmn, Wmf”;:‘ is the case in mary behaviors) assessments).
bz:eé ;ﬂcg”e iz; ;’mc'a ;e': ai Corsrol for I s good study, outside of the {chemical] of i , Bl variables will
" g “é variabies aoross be for and BETOSE BAPET
in atian. . . = experimerntsl gedditicosl wark % tintentionafty | Domain | Metric Criteria
v Tes amm?i U SeX § groups ¢ d by P regard Sersitivity argt Consider whather there are nptable concerns sbout aspects of the procedures
(e, housing, feed, mat wibsich the can infl the N spacificity of the For, or the timing of, the endpoint svalustions.
proceduras); age or bod ey i ot s whe endpuint Basad on the endpoint svaluation provocol used for the endpoints of interest,
*  Exposure methods ~ test . Zé;ed *: n;t;“b»m ehie affacte of evalustions specific considerations will typicatly include:
route of administration; ‘33 cantr o8 y e o BAROELT *  Concerns regarding the sergitivity of the specific protocals for
volume, exposure chaml | | lone. G ¥ ~w§‘m' ke K evaiuating the erdpoint of interest {i.e. assays can differ dramatically in
werification methads]. spsures aod will inthude ‘3?@‘3’ el con tarms of their sbility to detect effects), andfor their tming (i.e. the sze
I v Experimentsl design - i cordounding {e.g, use of & suitable vebicke o of animals &t assessment can be oriticel to the appmpnateneae il
g during sxposure wd 8t ¢ Other examples of variables that may be unc of the This fnchudes both or
evatustionls) le.g., lsten b growps b < protective or ¢ undermmates of the true effect, 23 well 85 8 much hgher {or fower]
g . P - exscerbate sffects; diet composition; surgica or ting the (s} baing
% wars measured; procedi Lack of zelective I & gond study, information is reported on a *  Conc émi; ega'd';"f the specificity and validity of t:‘e p:mo;;:‘ta Thiz
, et dut i o for . e . & use of approprists ontrals 1o rule out non-
= amq n&gaﬂy& controls; e | IR MERArLNg 3 or 3l B sperific effacts, whick can often be fromm
region of tissue/ organe | B far Aspects to inciude &l study or historical sssay date. It may be usefyl for i i
fe.z., surgery, LoArestn foss of ardrosls rasudts (i not, are explanations, such as dest! or novel pr to include positive and/or : ‘
n ) - M P g
*  Results presentotion —p & % provided], @nd PRLIEC COMmpaTISH centnols,
wars investigated, infors | 4 from the anslyses. In some studies, the outc % *  Concerns i it This § both: the
assessed; sample sire; 5t {e.g., = suite of standard messures in g guids & exparimental unit (e, fitver; animat] snd endpoint je.g., number of
soaternal voxicity in deve - mm This metric doss not address whether slides evalusted). This is tygicaliy § Froven historicat & of
ins Iong-term bioassays). 8 ol pet é the assay or comparable assays.
¢ gt + such decisions should & Fiotes: Hueran rel of the endpoint is not during study
infarmation is not reported, it is ¢ = ization of there aré de insues th "% avgtzzativn; For undar 5amvéimg withiat blinding le.g., s?mg!mg biash, this vill
authars. Howaver, for other miss the exposure to the | of the levaly, or of o the g vypically fead o grous overestimates of effect; sample size bs gensrally not 3
confidence condusions if it they cormpming of an the charticsl being ssessed, tiz mayind | § i resson for enclusion,
ot v sty suthors. interast stability sod mmpasmm fexg., mmw, sormE % Usability snd chine Consider whﬂm;&f tl:i :ev,n{m are irfv;ﬁed crﬂ prasented in 2wy that Gmits
Nate: Studies achering o GLF (ge +and analytic verification ¥ pres E:Vlﬁﬁ d;ta Ttarns thst will typically be b to ronsider inclurda:
established by (imerjrations! g testad levels and spacing between eiposure: § - R o ) .
. E *  Concern that the level of detail provided doss not allowe for an informed
quatity. i rresthisds); #nd details of svposurs methods | | 2 . ; ! N )
K ) S interpretation of tha results fe.g., suthors’ conclusions without
Alfacation of Idealty, arimal studies are rendor gavage valume). i SOME CESES, EXpOSUre bio dara; di ; without dist
H ardmals o chmnce of being assigned to any £ i i it CONCEINS PREHEIL bém’gn and malignant tumors; not presenting vanskilieyl.
ﬁ e Hocation procedures sufficently o the validity of the biomarker for the chem *  Concern thay the way m wbsich t(-,e dats were snalyzed, compared, or
. groups or good, ane studies indicating no | Hote: Wiile this idemifles uncertainties inde is inzpp or inchode: falling to
, for ing | 4 walid resson for exchusion from Mazard 1D, contral for litter effects fe.g., when p pup data rether than the
& of rendomization. The least prefe Uity of the Based on the mc:wn o prasurned biologicet prafarred litter data); pooling results from males snd femsles or across
jz: haw groups were assigried design far " i there are notab esinn types; falling 1o adcﬁrﬂss ahserved or presumed todcty leg., v
5 Blinding of oo m“g‘% will conceal the e this sndugint of 5 or sion of sure. Far exan mssesyed arimals; in darnsl when exposure levels are known or sxpected
i i t d i {and, in . o . " b be Fighly tovic; vmcomg&eta presentation of the data {.g., presenting
g s i f i : o o intarest will cover B grester proportion of the develo dars 55 di ar disphay of resutts
k artoularly during s fang), Lo . P i L
2 :mm«me & Subcome measures sre mars objs critical to the systern of interest, while bette te.g., using 3 differsnt resdout thar i expectad for that assay). The
3 sssessmant - 0’*’!’7’9‘ chronic outcomes will be of longer dun evaluator shiould support bow or why, and to what extent, this might
af ially, or, cor i, o eristpad !‘ﬂ’lﬂfp{@t&‘{l@ﬂ:
m»mdmg s Y paeevssire lousl e inanaet Hotes: Concerns reg thie applied are not sddressed
during study evaluation, but should be flagged for review by » statiztician.
Rissing irdormatinn related to this metric should typicslly be requasted from
study sabors,
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Protocol: Study Evaluation (General
Approach)

6.1, STUDY EVALUATION OVERVIEW

The general approach {described in this section) of study evaluation for epidemiology and
animal studies is the same, but the specifics of applying the approach differ and thus they are

described separately in the following sections {Sections 6.2 and 6.3)

The evaluation will be conducted independently by at least two review
for comparing and resolving differences. For studies that examine more than ¢
outeome, the evaluation process will be outeome or endpoint-specific, as the u
vary for the different endpoints,

For each study® (specifically, an outeome or group of related outcomes
study or in a sample within a study), in each domain, reviewers will reach a cont0
Good, Adequate, Poor, or Critically Deficient. It is important to stress that t111
performed in the context of the study’s utility for hazard idemtification of mdwii
While Hmitations specific to the usability of the study for dose-response analys 14
(to inform those later decisions), they do not contribute to the study confidenc
These terms are defined as follows: 16

*»  “Good” is intended to represent a udgment that there was appropriatey 7
relating to the domain, and any minor deficiencies that were noted wou18

to influence the study results. 19

WO o~ th o4&

»  “Adeguate” indicates a judgment that there were experimental limitati®¥
domain, but that those limitations are not likely to be severe or to havef ;
on the results, '

A

*  “Poor” denotes identified biases or deficiencies that are interpreted as 22
substarntial impact on the results or which prevent reliable interpretati, o
findings. 26

*  “Not reported” indicates that the information necessary to evaluate the27
was not available in the study. Genprally, this term carries the same fur28
interpretation as “Poor” for the purposes of the study confidence dassi??

Omce the evaluation domains have been considered, the identified strengths and limitations
will be combined to reach a study confidence clagsification of High, Medium, Low, or
Uninformative, This classification will be based on the reviewsr judgments across the evaluation
domaing, and will include consideration of the likely impact of the noted deficiencies in bias and
sensitivity, or inadequate reporting, on the regults, The classifications, which reflect a consensus
judgment between reviewesrs, are defined as follows:

« High Confidence: No notable deficiencies or concerns were identified; the potential for bias
is unlikely or minimal, and the study used sensitive methodology. In general, although
classifications are not decided by “scoring”, high confidence studies would reflect judgments
of good across all or most evaluation domains.

¢ Mediom Confidence: Possible deficiencies or converns were noted, but the Hmitations are
undikely to be of a substantive degree. Generally, mediwm confidence studies will indude
adequate or good judgments across most domaing, with the impact of any identified
limitation not being judged as severe,

+ Low Confidence: Deficiencies or concerns were noted, and the potential for substantive
bias or inadequate sensitivity could have a significant impact on the study results or their
interpretation. Typically, low confidence studies would have a poor evaluation for one or
more domaing {unless the impact of the particular limitations on the results is jodged as
unlikely to be severe],

«  Uninformative: Serious Raw(s] make the study results unusable for informing hazard
identification. Studies with critical deficiencies in any evaluation domain will almost always
be classified as uninformative (see explanation above). Studies with mudtiple poor
judgments across domaing may also be considered uninformative, particularly when there
iz a robust databage of studies on the outcome(s) of interest or when the impact of the
limitations iz viewed as severs.

on the number and severity of other limitations identified in the study, if may or may not be
worth reaching out to the study suthors for this information (see discussion below].

«  “Critically Deficient” reflects a judgment that the experimental conduct relating to the
domain ouestion introduced a flaw so serious that the study should not be used without




Systematic Review Collaborations in
_Environmental Health
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IRIS Assessment Plan Outline

How the IRIS Assessment Plans (IAPs) fit into the 7-Step IRIS
process for developing human health assessments

Increased development and transparency of systematic
review materials, including scoping & problem formulation
materials

|IAPs: what they are intended to be, and what they are not

Application of IAPs in the creation of later systematic review
materials to support draft development

17



RIS Assessment Plans in the 7-Step
RIS Process

Finalize

IRIS Assessment
Plans (IAPs)

— What the
assessment
will cover

Systematic Revie
Protocols V\\

Revise Assessment

Address peer review and
publ:c cammer}fs

Final Agency Review
and Interagency
Science Discussion

Discuss wilh EPA health |
sclentists and with other |
lederal agencies and E
Execulive Uffice of the j

Scoping and
Problem Formation

Agency Review

Heview by health
Solenlisie in EPA s
program and regional
offices

Interagency Science
Consultation

Rewew by other federal
agencies and Execulive
Uffice of the Pres:dsmf

« Seoping. ldenlity needs
of EPAs program and
regional offices

= Problem formulation
Erame sclentitic
gueslions specific o the

Appz’y pliinciples of

systemaiic review o

+ ldentify pertinent stuties

» Byaluale study methods
and guality

President

Public Comment

* [nf f i for
- HOW the ‘ egrg £ @ﬂg v e e - Post Final
—_— each health outcome Helease for public review
. ; - Assessment
assessment select studies for and comment . DEskesHleR

deriving toxicily values
* Derive ﬁmczry valzfes

Posf f{} KIS Wm}sn‘&

]

Extemai F‘eer

will be
conducted

https://www.epa.gov/iris/basic-information-about-integrated-risk-information-system#process




Transparency in the IRIS Assessment
Process

Assessment materials will be Flnalize
made available for public

comment at various stages in

Beoping and
Problem Formation

Rﬁwew by healih

deVelOpment « Scoping: Identity needs scientisls in EPAs {w&lm comments
ol ERAs program and program and regional - g’ s
+ Early Step 1: IRIS regional offices offices
» Problem formulation - :
Assessment Plans (IAPs) | Frame soientific @ Fm;:cf 3;‘;253'92‘3;’;“‘“'
questions specific o the int&mgency Science Science Discussion

: assessment
For ethylbenzene,  Draf Dovelopment _ Consuliation Discuss with EPA health

nitrate/nitrite, and b et Review by other federal scientists and with other
Apply principles of agencies and Execulive federal agencies and

chloroform systemalic review to. Office of the President Evscitive DfFice of the

s ldenbify pertinent studies |~} T i ”
« The federal docket for vl vy el J rosident
public comment is

and qguality
el Public Comment

« loteqrate avidence for ot Final
. each health outcome e ‘
open. . ~ Helease Tor public review
P Select studies for aid conimant | Mﬁ%‘i&ﬁﬁﬁm&iﬁ o

 derwing toxicity val ——

[TBD ~09/11 -10/1 O] j *ﬁ}?g;f{?%z};;igﬁs External Peer

Mid-Step 1: Systematic Review
Release [or independent

Review Protocols oxternal peer review

Step 4: Public Discussion
Assessment Draft




Assessment
Initiated

the Drafting Process

Handbook: Approaches and considerations for applying principles of systematicreview to NCEA

assessments, including general frameworks for evaluation and useful examples.
Systematic

Scoping

Initial
Problem
Formulation

Assessment
Plans:

what the
assessment
will cover

Literature Study Data
Inventory Evaluation Extraction

Select and Model
Studies

in-stream
Conclusions

Literature
Search

Preliminary Organize
Analysis Hazard
Plan Review

Evidence
Integration

Synthesis (mech.,
human, animal)

Derive Toxicity
Values

Protocols: how the assessment will be conducted (specific procedures and
approaches for each assessment component, with rationale where needed)

Assessment Plans and Protocols in

Assessment
Developed

+ Assessment development illustrated as sequential steps in the systematic review process, which
will promote consistency and transparency across the IRIS program products

» General standard operating procedures will be described in the IRIS Program Handbook, while
detailed approaches tailored to each assessment are described in the chemical-assessment
specific plans and protocols

20



Role of Draft IRIS
Assessment Plans (IAPs)

R

Systematic Review Literature Study Data In-stream Select and Model
Protocol Inventory Evalyation Extraction Conclysions Studies

Synthesi {mech., Evidence k Derive Toxicity
human, animal) Integration Values

Ihitialroblem i thertlklre' k Preliminary k Organii Hazardk
Formulation Search Analysis Plan Review

Draft
Assessment
Plans

As the INITIAL step in problem formulation, IAPs summarize:

— Scoping and initial problem formulation conclusions

— Objectives, and specific aims

— Draft PECO (Population, Exposure, Comparators, and Outcomes) framework
|dentification of key areas of scientific complexity




IAPs Become the Foundation for
the Systematc Review Protocols

i

Systematic Review Literature Study Data In-sfream Select and Model

Evalyation Extraction Conclusions Studlies

Synthesis {mech., k Evidence Derive Toxicity |
human, animal) Integration Values

Initial Probl Literature Preliminary k Organizé Hazard
Formulation Search Analysis Plan Review

Draft Initial Systematic Review Protocols

The initial systematic review protocol will be made publicly available after review of draft IAPs

— Protocol details how the work described in the IAP will be conducted
— Also captures changes to IAP in response to comments received
Protocol is iterative; the focus will be on the best available and most informative evidence

— Public science sessions may be needed to address complex scientific issues, and refine the
protocol




Draft IAPs Presented as Case Studies

 Ethylbenzene

— RfC and RfD on IRIS (from 1991, 1987)
— Modular approach — due to different levels-of-effort needed, may derive noncancer

RfC, RfD, and cancer values sequentially and separately
» Nitrates/Nitrites (NO5;/NO,)

— RfD on IRIS (from 1991, 1987)

— Focusing on oral exposure — will attempt to derive separate noncancer RfDs for NOs-
and NOy", and conduct cancer assessment

e Chloroform

— RfD, cancer mode-of-action (MOA) on IRIS (from 2001); IUR on IRIS (from 1987)

— Focusing on inhalation exposure — will attempt to derive an noncancer RfC based
upon inhalation data, and determine if RfC is protective against cancer (based upon
2001 MOA)
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Systematic Review Tools

Problem: Liberoture Ay sis Crganize Synithesis (mech., Bvidence Drerive Guontitolive
Formulofion Search Plesns Beview b, arderol) Integration Volues

Chemical ™~ Draft
Assessment , . . : ; ‘ > Assessment
Initiated . ' ‘ ~ . P ‘ Developed

METAXL, Metafor |
Evaluation of heterogeneity or
combined study results analysis

GRADEPro
Adapted evidence profile tables for concise
: HAWC display of evidence integration rationale
HERO DRAGON
Literature searching, storage and HAWC Extracted data storage with varied graphical outputs
documentation (tagging) DRAGON
Modular databases to track multiple reviewer evaluations
Distiller
SWIFT Active
ngzgwmw Multiple reviewer reference screening and tracking (HERO-tagging)
oC

Machine learning for study sorting and prioritization (HERO-tagging)

26
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HAWC: Data Extraction Animal Bioassay

M

cofiec

tions of animals. For example, o
iments wi

ted with @ study, ard may have one oF m
-generstionat study. 1t is possitle io
st-Species

Year Cancer -pOESine

pe of sty being performed, be 3% spe

Chemical name Chemical identifier (CAS) Source of chemical

CAS number for chemical-lested, If avaliabie

Purity qualifier Chemical purity (%)  Chemical vehicle

Chemical purity
avaitable? ¥

€& Cornon-name

Dist Guideline compliance

Description and animal husbandry

B = W T

Nommat ¢ B I U & . o w A
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HAWC: Data Extraction Animal Bioassay

ok

Lhvar

Create new endpoint

Create a new endpoint. An endpoint may should describe one
quaniitative data

Endpoint name”

P

sured in the study. 1 may of may nof contain

Shiort-text used to descrb

Bystem Crgan jand tssusl

& endpoind. Bhould inchude observation-ime, I rmullipe endpoids bave the same

oheservalion time

Effect Effect subtype

Relevant biological sy: Feslevant organ: also include

tissue # relevant

Additional tags

Effect, using common-vocabulary

Diagnostic

Sy addiionst descriptive-tans used o calegorize he oulonme ; ) , . ]
Diagnostic or method used 1o measure endpoint (f relevant)
Chservation time Observation tYme unity” Ohservation tme text
red-repoted ”
Wumers value of the an observation was for reported observation time (ex: "60-90
B rre 1) ¢
Watues estimated
oot aee Fesponse vahes were estimated using a
Tie ] truder or other methods
Dataget type” Warianoe type” 2 8
Copdinons » S0 *




HAWC: Data Extraction Epidemiology

iy poplEtion,
inge study, though this s yplcally
singhe shudy, hough s s typloally

“h study-population &
upvikedy

Hane®

with an epide

Design”

dotogy study There may be multiple study p

Age profile

Source

Ay prodile of population (e adulls, childeen, pregrant wormern, o

Fogndation souros (e gensrsl population, emdronrnental exposire,

occupational cohott

Country” Region State

[EO— "
Eligible ¥ tnvited N Participant N
Inclusion criteria Exclusion criteria conioundmg criteria

Comments
Mote mmatching oriteria, ele,

Cancel
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eeds for Assessing Safe Use of High Intakes of Folic Acid"

Epidemiology: Click to See More Display

Draft: Eczema, Prospective Studies

Study Population Name Agsessed Outcome Exposure Measure Exposure Comparison Statigtical
Nai
; Beldpre, 2012 7 PIANA birth cohort, 190961967 / Folin acid inirigy f during pregoeny / B
Bekkers 2010 PIAMA Binh cohort, g
1aa8. 1907 % Assessed outcome Eeverms
Population description PLAMA Dirth cohort, 15081887
Disgnostic spif-reputad
Diagnostic description an itchy rash that came and went on typical eczema sites {the folds of the elbows or behind the knees, around ears or eyes
of in front of the ankles)
% Hain finding supported? inconciusive
.
Prevatence Incidence 0,180 - 0,142, reportad by age (Table 2)
Dunstan, 2012 Pregnant women in Eczema J Statistical metric P ratio
‘Western Australia E Statisticat metric description itudinatly, i imating equations (GEES) with a log link function were used to obtaln prevalence ratios (PRs).
: 2 GEESs take into account the correlation between r s in the same ndividual, An m-dependent correlatio
Dunstap 2012  Fregnant women in Eczema stricture was used: m=7 for the other o m A fon Term with age was included in the GEE model 1o
Western Australia allow the Jati Ber m | use of and the outcomes to vary with age.
. Statistioal power sufficient? not reported or calculated
Dose response frend? rot-applicable
é Effect togs dermal, hypersensiivity, immunological
) Adjustment factors « maternal allergy
Dunstan, 2012 Pregnant women in Egzera o raersl sducation

Westermn Ausiralia

Magdelins, 2011 KOALA Birth Gohort Study  Eczema untll .

Magrdelins, 2001 KOALA Birth Cobort Study  Eczema uniil

Magdelijns, 2011 KOALA Birth Cobprl Bludy  Eczema until

NTP Monograph: Identifying Research Need

e

Exposure-group

s folk ok e

Folic geld-anly supyrlemerds®

Froviatal bl Hee g

i oF vitarmin B complad s

# W finafing a8 selected by HANG aesessment @uihors.

gl

maternal smoking during pregnancy
wiimber older siblings

B Sctjusted provalence ratio pewaiue
130z 1.0 1.8,
1908 0.96 0.87, 1.09) [N
2HT LOT 088,128 15
198 1.04 £1.83, 1.3 .

b folic acid use -
Folic acid-only supplements
Prg-natal vitamin supplerments

Futivitamin or vilamin B complex supplements -4

adjusted prevaiénce ratio

L. 51. hitp://ntp.niehs.nih.gov/nip/ohat/folicacid/;

e TroTogranT OO




HAWC: Risk of Bias

'z’““%@ﬂ% o %ﬁﬁ%

% AT L o
® - et aﬂ yk%zy%w ﬁk%%‘,,t&"tﬁ‘, té‘:’a”

# -

gﬂrq’% @W ’8’9 @3& LY

Was adminigered dowe or sxposure level adenquetely vendomized?
Was allowstion to study groups sdequately concesled?

Were experimentsl conditbons identical auross study groupsT -
Risk-of-bias detalls: Bera l et al. 2007
Were the research personnel and human subjedts blinded o the study group during the stud,

Wiere nutcome dats complete with respect to attrition or exclusion from analysi .
Selection

Lo we be confident in the exposure charscterization Was administersd dose or exposure level adequately randormized?
_— , \

Fandomizalion se

assighed to 2

v study group kiding

corrpls (2.g., u tandmization b o body welght also
- T Can we be confident in the cutoome ssessrmen
HIA Niot spplicable a0t reported
Definttaly high rigk-ofbiss Were all messured culcomes reporier  High tisk of bias Risk-of-bi iis: Was admini dose or exposure level adequately randomized?
Probably hgh righ-of-bigs Was allocation to study groupy . rered dose of ex s level adequately ¢ ired?

Were there any other polentisl threats to internsl validi rment requires 1hat red

y. Human studies also reg

Lor @ A an equal chance of

| Probsbly low rish-of-bigs

et randomization). R

& Definitely low risk-ol-biss not

nof reported

Chivea ef al. 2008

Animals were rapdomly assigned 10 treatment group, but methods were not provided in repost

Authors stated antmals " were rangomiy aliocated for each test &
with the study author indicated thal randomization was appliied i &
Graphad software

control group.” Cummamication
steps of the sty using

Definitely ow vk of bias

Liu 1988

NTP (National Toxicology Program). 2016 Systematic Literature Review on the
Effects of Fluoride on Learning and Memory in-‘Animal Studies: NTP-Research Report
1. Research Triangle Park, NC: National Toxicology Program.

hitps://ntp niehs nib govintp/resulis/pubs/rireports/O1fluoride 508 pdi

Animals were randomly assigned fo reatment groug, but methods were nol provided. Authaors
stated " randomly placed rals into three groups.*

i af b

Sur el al, 2008




HAWC: Download Reports

Momie

‘ol il - MyRarsansiidnrslated Cidcommo (2015

Folic Acid - Hypersensitivity-related
Outcomes (2015) downloads

Bhultiple dataset exports ang availabie, with more 1o be added soon,

* Entire database for an
assessment can be downloaded
in Microsoft Excel exports

. Arimal bloassay data

Wlicrosoft Excel spresdshest

. Epidemiotogy data

hirosol Excel spreadshest

. Epldemiciogy mete-analysis data

iticrosoft Exoel spresdshest

. Irevitro data

Wicrosof Excel spresdshest

Additional downloads

i1 acidition 1o the download above, the ing additional Hems can be downicaded:

« iradividual study summaries for sach study (o Microsoft Word),
« Individual endpoints surmmarnies (ncluding BMD results] (in Microsoft Word),
+ visuslization downloads [BVGE, PRG, PDF, or Microsoft PowerPoint)

Wore revuests or suggestions? Cordact us!

ssessed assessed assessed d assessed assessed d ‘assessed assessed i assessed "assessed assessed assessed S d exposure pos
ight tmadical pri lected by trained staff i it ddiusted o . 2 5ilog Zransfmmed “ Unspec
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102 ic ¢ medical p collected by trained staff meml uppor, ad d v . g 5 G034 {258}
102 fepifasses wexweight systemic tmedical pr information collected by trained steff membe activiti f -54p) i if 1 10:50t-75th {
102 fepitasses ovenweight systemic tmedical prinformation coflected by trained staff i i o o 4 . 11:75th-90th £
102 Jepil 4ght systemic tmedical pr by trained staff it sitiesfs nol o 12 <50th f<0.
102 fepi ic tmedical pri tected by trained steff membe actiit e/ justed of k 3 3 1350th (10
104 fepifagses hip cfrcum systemic t medical pr mfmmauoﬂ collected by trained staff A i ppot adjusted o A 14 high {22}
104 oY Sy ic tmedical pri collected by traingd staff tivitie: i upl ted o A8 (<2}
i i dy fat % ing medical pr using H fot” b d hild's fast child's fast diusted b .95 16 fowest tert
110 fepi ey fat (% medical pr o using “foot-to-foot” biv-impedance child's fast child's fast not-suppor adjusted b R K 3 17 middle tert
110 fepifasses wdy fat (% endocrine medical using “foot-t it hild's fastchild's fast not-suppor adjusted b -2 . A 18 highest ter
i dy fat ine medical using ‘foot-tofoot” biv-impedance child’s fast child's fast not-suppor adjusted b B 19:LogZ BPA
111 fepi sy ternic ©edical p walght ysing dighal scale, height child's fastchild's fast not-suppor adjusted b X 18 Howest tert
111 fepifasses body mas: systemic tmedical prmeasured weight using digital scale, height child's fast child's fast not-suppod adjusted b 3 45 17 middle tert
ic tmedical pr weight using digital scale, height ‘child's fast child's fast not-suppor adjusted b 18 highest ter
111 fepi bodh Y, ic ¢ medical p weight using digital scale, height ‘child's fast child's fast not-suppor adjusted b A : : A 19:Leg? BPA.

112 Jepifasses overweight systemic tmedical prchildren who were 2B5th but <35th percentilichild's fast child's fast not-supporadiusted b 3 16 lowest tert
[ O SN SUNUSY + T oy § ML S ST 'Y o & SUR L7 [ Sy S UM P Wl S G Sy S SRR PPy Ely ST pn: JRpr

P S U S P LR TR 3 o e ynon g S e



